Objective: Quality of life of people with dementia and their family carers is strongly influenced by interpersonal issues and personal resources. In this context, relationship quality (RQ) and sense of coherence (SOC) potentially protect and promote health.
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to quality of life in dementia. 2, 3 In people with dementia, a good current RQ contributes to higher self-reported quality of life, 3, 4 slower cognitive and functional decline particularly for those with spouse carers, 5 and lower institutionalisation risk. 6, 7 Recently, a review highlighted the scarcity of evidence on links with institutionalisation and quality of life. 8 As for carers, a stronger past and current RQ predicts better carer quality of life 9 and lower depression, anxiety, and burden. 10, 11 Despite research on RQ outcomes, knowledge of RQ determinants is scarce 12 and few studies include the perspectives of both people with dementia and carers 13, 14 or compare relationship types (eg, spouses/partners versus adult children carers). 12, 14 Current RQ is generally rated lower by carers than by people with dementia, 15, 16 although the difference may not be always significant. 17 Factors contributing to a more positive perspective of RQ according to people with dementia include less behavioural disturbances (eg, aggression/agitation and irritability towards the carer), less depressed mood, and higher selfreported quality of life. 16, 17 Factors determining a better RQ as reported by family carers include lower levels of their own anxiety, depression, and stress, 16, 17 together with higher quality of life or less behavioural disturbances of the person with dementia (as rated by the carer). [16] [17] [18] [19] The effect of dementia behavioural profiles in RQ remains unclear. RQ deterioration may be predicted by apathy 16 and hyperactivity. 17 Overall, the few studies rely on relatively small convenience samples, [16] [17] [18] [19] include participants with particular profiles (higher anxiety in dementia 16 or distress in carers 19 ) and only one type of carer (spouse), 17, 18 or do not differentiate carer subgroups while analysing RQ determinants. 16 A single study reported poorer relationships viewed by spouses/partners as compared with adult/children-in-law carers. 19 The SOC construct explains why some people respond well to stressful situations while others do not. 1 SOC is a dispositional orientation (rather than a personality trait or coping strategy), reflecting the ability to understand what is happening (comprehensibility/cognitive component), to manage challenging situations (manageability/instrumental component), and to find meaning in these situations (meaningfulness/motivational component). 20 The influence of this salutogenic model has grown, and SOC is acknowledged as an important variable in public health and mental health promotion. [21] [22] [23] The role of SOC within dementia has yet to be explored, despite its potential. 24 The few findings to date relate mainly to carers, suggesting that a stronger SOC is associated with less depression and anxiety, 2,25 less burden, 26, 27 and higher health-related quality of life in carers. 2, 28 Knowledge of the relationship of RQ and SOC in dementia is scarce, but in a small sample of young healthy couples, SOC was related to RQ as perceived by both dyad members. 29 A previous study found that poor relationships were a major threat to SOC. 30 The association between RQ and SOC in dementia merits study, given previous findings with healthy samples and the potential for preventive interventions.
Key points
• In a large European cohort study of people with dementia and their primary carers, people with dementia tended to rate their dyadic relationship quality more positively than carers.
• Carer stress, expressed in negative feelings such as anger and frustration, emerged as the only factor significantly associated with both individual relationship quality perceptions and the discrepancy between person with dementia and carer ratings.
• A stronger sense of coherence in carers related to better relationship quality as perceived by them, but not with discrepancies in relationship quality ratings within the dyad.
• Relationship quality determinants differed according to the perspective considered (person with dementia or carer) and carer subgroup (spouses and adult children carers).
Moreover, three literature reviews called for research on RQ determinants 12 integrating the perspectives of both dyad members 13, 14 and differentiating between carer subgroups. 14 Finally, the evidence is inconsistent on discrepancies between dyad members. [15] [16] [17] In this study, we aim to explore factors associated with the quality of the carer-person with dementia relationship and the link with SOC.
Specifically, we intend to (1) compare RQ from the perspective of carer and person with dementia; (2) analyse factors associated with RQ, including SOC; and (3) explore differences in carer RQ perceptions according to the type of relationship with care receivers (spouses/ partners and adult child carers).
| METHODS
In this study, we used cross-sectional baseline data from 451 dyads of people with dementia and their corresponding family carers (total n = 902) from the Actifcare (ACcess to TImely Formal Care) EU-JPND 
| Measures
Baseline assessments were conducted between November 2014 and July 2015 at a place convenient to participants (mostly at home).
From a wide range of scales, 31 only the main measures used in the present study are outlined below. Instruments were translated whenever necessary. Careful translation-back translation procedures helped to ensure validity and reliability.
The Positive Affect Index (PAI) 33 assessed RQ and was rated separately by both people with dementia and their carers. This fiveitem scale measures the current quality of a relationship (closeness, communication, similar views, shared activities, and generally getting along). Responses are rated on a 6-point scale from 1 (not well) to 6
(extremely well), with a total sum score (ranging 5 to 30, higher scores reflecting better RQ). This scale was used with people with dementia, 12, 17 showing good internal consistency (Cronbach α = 0.81) and test-retest reliability over 12 weeks (r = 0.66). 15 In the present study, Cronbach's α's were 0.82 (people with dementia) and 0.79 (carers).
The 13-item version of the Orientation to Life Questionnaire was used to assess carer SOC. 1, 20 Responses are rated on a 7-point scale from 1 (very rarely) to 7 (very often). Total SOC score ranges from 13 to 91, higher scores indicating a stronger SOC. The scale has been used in at least 49 different languages. 34 Reported α coefficients range from 0.70 to 0.92 for the 13-item version, with adequate reliability and validity. 35 In the present study, Cronbach's α was 0.83. Carers also completed the Hospital Anxiety and Depression Scale (HADS) 40 and the Relative Stress Scale (RSS) 41 for caregiving-related stress. In addition to RSS total scores, three subscores were calculated (emotional distress, social distress, and negative feelings towards the person with dementia). 42 Carer social network was measured with the Lubben Social Network Scale (LSNS-6). 43 Perseverance time (a single-item measure) assessed the period of time that the carer expected to be able to provide care. 44 
| Ethical considerations
The study protocol was approved by ethics committees in each of the eight countries. The carer and the person with dementia both gave written informed consent according to national regulations.
| Statistical analysis
Parametric (independent-sample t test, Pearson correlation coefficient, and biserial correlation) and nonparametric tests (Wilcoxon signed rank test, Fisher exact, and Spearman correlation coefficient)
were used as required. The assumptions of homogeneity of variance (Levene) and normality (Shapiro-Wilk) of independent-sample t tests were assessed.
RQ dyadic discrepancy scores, defined as an index of similarity/dissimilarity of RQ in members of the dyad, were calculated for each dyad by subtracting carer scores from person with dementia scores and then dividing by the mean of the two contributing scores. 
| RESULTS
Demographic and clinical characteristics of the 451 person with dementia-carer dyads are summarised in Table 1 and detailed elsewhere. 45 
| Person with dementia and carer perspectives of RQ
Mean PAI scores were 22.7 (SD = 3.9) as rated by people with dementia and 20.9 (SD = 4.5) as rated by carers (Table 1) . These ratings were positively correlated (r = 0.385, P = 0.001), but people with dementia scored significantly higher than carers (t 431 = 7.547, P = 0.001).
In PAI individual items, carer ratings were significantly lower than (Table 2) .
| Factors associated with RQ
Bivariate correlations between PAI ratings and potential predictors were calculated (Table 3) showed no association with any of the PAI ratings. NPI-Q ratings for symptoms, severity, and distress were highly intercorrelated; therefore, only symptom score was included in regression analyses.
Stepwise regression analyses were conducted of RQ (dependent variable, measured by PAI), first as perceived by the carer and then by people with dementia. The final carer model explained 25.4% of the variance (Table 4) . Carer stress (negative feelings subscale), carer depression, and neuropsychiatric symptoms related to lower RQ.
Carers' stronger SOC and perceived social support, spouse/partner relationship, and greater proportion of time spent by primary carer among all carers were associated with higher carer RQ ratings. Basic ADL function of person with dementia, carer anxiety, perseverance time, and coresidency was excluded from the final model.
The final model for RQ ratings by people with dementia only explained 7.4% of the variance (Table 4) . Carer stress (negative feelings) was associated with lower RQ ratings. Higher carer education and the spouse/partner relationship type related to higher RQ ratings.
Variables excluded from the model were person with dementia age and education, carer SOC and depression, perceived social support, and perseverance time.
Greater discrepancies in RQ ratings within the dyad were associated with higher carer stress scores (negative feelings) and neuropsychiatric symptoms of the person with dementia (Table 4 ).
| RQ perspectives among subgroups of carers
We examined the role of relationship type (spouses/partners versus adult child carers) on RQ perspectives of both dyad members. These carer subgroups are characterised in Table 5 . We did not consider a third subgroup (eg, children-in-law and friends) due to its heterogeneity and small sample size (n = 26).
No significant differences in RQ perception were evident between spouses/partners and adult child carers overall, although there were differences on RQ-specific domains. Adult children rated lower on shared activities (U = 13 374, P = 0.001) and similarity of views (U = 15 038, P = 0.001).
People with dementia rated RQ significantly higher when carers were spouses/partners compared with adult children (t 340 = 2.097, (Table 6 ).
Regarding spouse/partners' RQ perspective, the overall model explained 33.4% of variance in PAI (block 2 carer variables explaining 17.4%). Higher carer stress (negative feelings subscore) and depression were associated with lower RQ. Some person with dementia characteristics (block 1), eg, being male, neuropsychiatric symptoms, and less education, also related to lower ratings (Table 6) .
Regarding adult children's RQ perspectives, the model explained 26.4% of the variance in PAI (block 2, carer variables explaining 18.1%). Higher carer age and stress (negative feelings) and lower SOC related to lower RQ ratings.
Finally, regarding variables associated with people with dementia's RQ perspective in the two carer subgroups, lower PAI ratings in spouse/ partner relationships related to carer stress (negative feelings) and lower carer education. Carer stress (negative feelings) was the only variable associated with lower RQ in those receiving care from adult children.
| DISCUSSION
We explored factors associated with RQ in a large European sample of dyads of people with dementia and their carers.
Our first aim was to examine differences between person with dementia and carer RQ perspectives. Carers rated RQ significantly lower than people with dementia in accordance with previous evidence, 16 suggesting a negative effect of caregiving on RQ perception. Our second aim was to analyse factors associated with RQ, including SOC. To our knowledge, this study was the first to explore links between RQ and SOC in dementia, documenting a positive association that calls for further research. This is in line with previous results outside caregiving contexts. 29, 30 In this sample, stronger carer SOC related to higher carer RQ ratings but did not independently influence a better consensus in RQ ratings within the dyad. It is plausible that there is a dynamic interaction between SOC and RQ, with SOC being a protective factor regarding carer RQ, by predisposing them to reinterpret and compensate for the impact of dementia, while RQ directly strengthens carer SOC levels, to a variable extent. We can only speculate whether RQ and SOC are associated in people with dementia (as we did not assess their SOC). We were among the few to use a dyadic score to assess discrepancies between person with dementia and corresponding carer regarding RQ, building on previous research. 17 In our sample, only carer stress (negative feelings subscore) and neuropsychiatric symptoms of the person with dementia were associated with discrepancies in RQ ratings. Carer stress has previously been identified as a significant predictor of discrepancies. 15, 17 Our findings suggest that RQ as perceived by carers was determined by a mix of carer and person with dementia characteristics.
Both carer stress and depression influenced carer RQ perceptions, in line with previous evidence. 16, 17 Neuropsychiatric symptoms of dementia also played an important role in carer RQ perceptions, consistent with studies where increased behavioural disturbances were associated with poorer relationships. 16, 18, 19 Contrasting with findings from Spector and colleagues, 16 carer anxiety was not significantly related with RQ in our sample. However, they used a different RQ measure and included only people with dementia with clinically relevant anxiety.
To our knowledge, this study is the first to demonstrate a link between greater amounts of time spent with the person with dementia by the primary carer (in relation to other carers) and better perceived RQ. This could be explained by the positive effect on carer commitment and sense of personal accomplishment and gratification. Our results also support the importance of the carer social network to the RQ. 19 Informal support mechanisms may be beneficial because they reduce the burden of caregiving and impact positively on the RQ.
RQ rated by people with dementia was predicted by carer characteristics (education, stress, and spouse/partner relationship type). The However, we did not assess care receiver depression, except as a component of the overall NPI-Q score.
Our third aim was to examine differences in RQ perspectives according to the type of caregiving relationship. Differences in RQ perception according to caregiving relationship type (spouses/partners, or adult children or people with dementia) have not received much attention so far. Most studies focused on burden in spouse versus adult child carers. 46, 47 We found no significant differences between spouse/partner and adult children carers in overall perception of RQ. However, people with dementia rated RQ significantly higher when carers were spouses/partners, as compared with adult children. These findings differ from reports that care receivers had poorer relationships with spouses/partners than with carers who were their children or children-in-law. 19 Of note, these authors used a different RQ measure, and the sample was composed of family carers previously engaged in a burden study. This aspect merits further research and qualitative investigation in view of the contradictions in findings and the dynamic nature of dyadic relationships. person with dementia will tend to differ in terms of history and commitment. These, among other factors that we did not evaluate (eg, personality and attributions), may influence RQ perceptions throughout the course of dementia.
| Strengths and limitations
This study is novel in that it fosters insight into the role of RQ and SOC in dementia. We analysed RQ not only from carers' perspectives but also from those of people with dementia. Furthermore, we studied a large, typical sample from eight countries, in different European regions. Actifcare focused on the mild to moderate stages of dementia, where there is great potential to impact positively upon the quality of life of patients and families. Since it is a key predictor (indeed a component) of quality of life, the study of RQ allows us to better understand this broader and multifaceted construct. The complex determinants of quality of life were analysed in another Actifcare paper.
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Limitations must also be acknowledged. First, we analysed a nonrandom sample of community-dwelling people with dementia and their carers. Therefore, generalisability is not guaranteed. Second, these cross-sectional analyses are limited in showing association rather than causality. Third, our study did not consider the influence of a variety of potentially relevant factors including precaregiving RQ, caregiving duration, other members of the family system or close social networks (except the indirect assessment of carer social support), subtype of dementia, or cross-cultural/national aspects. The relatively low proportion of variance explained in our analyses suggests that other factors need to be explored. Fourth, RQ was only evaluated with PAI, a self-report measure that may be affected by, eg, memory bias, distortion due to carer exhaustion, or cognitive impairment.
While PAI provides brevity and simplicity (rendering it suitable for completion by people with dementia), comprehensive measures would be more informative. Finally, SOC was only assessed in carers. We decided not to assess people with dementia's SOC given lower evidence on the validity of the 13-item measure in dementia and to reduce burden of assessment.
| CONCLUSION
Understanding RQ and its determinants will assist professionals in identifying how best to promote quality of life in dementia, maintain standards of care, and support carers who wish to maintain care at home. RQ is a key component of quality of life, 4 and by increasing our understanding of RQ, we can begin to build a better picture of the many facets of quality of life.
Our findings bring together a set of consistent predictors, resulting in a broader account of the influences on RQ in dementia. While spouses/partners and adult children reported similar levels of RQ, determinants of this perception seem different. Professionals need to recognise and respond appropriately to these two distinct perspectives.
| Implications for further research
We demonstrated the feasibility of asking people with mild-to- 
